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Acute  Oral  Toxicity  of  Ball  Powder®  in  Sprague-Dawley 

Rats--Morgan  et  al. 


INTRODUCTION 

Nitroguanidine,  a  primary  component  of  US  Army  triple¬ 
base  propellants,  is  now  produced  in  a  Government-owned 
contractor-operated  ammunition  plant.  The  US  Army  Biomedical 
Research  and  Development  Laboratory  (USABRDL) ,  as  part  of  its 
mission  to  evaluate  the  environmental  and  health  hazards  of 
military-unique  propellants  generated  by  US  Army  munitions 
manufacturing  facilities,  conducted  a  review  of  the 
nitroguanidine  database  and  identified  significant  gaps  in 
the  toxicity  data  (1)  .  -’he  Division  of  Toxicology,  Letterman 
Army  Institute  of  Research  (LAIR) ,  was  tasked  by  USABRDL  to 
develop  a  genetic  and  mammalian  toxicity  profile  for 
nitroguanidine,  related  intermediates/by-products  of  its 
manufacture,  and  its  environmental  degradation  products.  A 
genetic  and  acute  mammalian  toxicity  profile  of  Ball  Powder®, 
a  fielded  nitrocellulose-based  propellant,  was  also  requested 
as  a  baseline  against  which  the  triple-base  propellant 
formulations  will  be  compared. 

Objective  of  Study 

The  objective  of  this  study  was  to  determine  the  acute 
oral  toxicity  of  Ball  Powder®  in  male  and  female  albino 
Sprague-Dawley  rats. 


MATERIALS 

Test  Substance 

Name:  Ball  Powder®  (Olin  WC  844  double  base  spheroid 

propellant ) 


LAIR  Code  Number:  TA45 
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Chemical  Composition: 

_ Component _  Percent 

Nitroglycerin  10.235 

Dinitrotoluene  0.685 

Diphenylamine  1.105 

Dibutylphthalate  5.255 

Nitrocellulose  83.23 

Total  Volatiles  1.045 

Moisture  and  Volatiles  0.895 

Residual  Solvent  0.49 

Calcium  Carbonate  0.09 

Sodium  Sulfate  0.12 


Source:  Badger  Army  Ammunition  Plant 

Baraboo,  WI  53913 

Other  test  substance  information  is  presented  in 
Appendix  A. 

Vehicle 

The  vehicle  for  Ball  Powder®  was  1%  carboxymethyl- 
cellulose  (Sigma  Chemical  Co.,  St.  Louis,  MO),  expiration 
date  1  July  1991,  in  sterile  water  for  injection  (Abbott 
Laboratories,  North  Chicago,  IL) . 

Animal  Data 

Twelve  male  and  12  female  Sprague-Dawley  rats  (Bantin  & 
Kingman,  Fremont,  CA)  from  a  shipment  that  arrived  on  7  Mar 
85  were  used  for  this  study.  They  were  identified 
individually  with  ear  tags  numbered  85D00141  to  85D00152 
(males)  and  85D00288  to  85D00299  (females)  inclusive.  Two 
males  (85D00158,  85D00212)  and  2  females  (85D00223,  85D00240) 
were  selected  randomly  from  the  shipment  for  quality  control 
necropsy  evaluation  at  receipt.  The  animal  weights  on 
receipt  ranged  from  134  to  160  g.  Additional  animal  data 
appear  in  Appendix  B. 

Husbandry 

Rats  were  caged  individually  in  stainless-steel  wire- 
mesh  cages  in  racks  equipped  with  automatically  flushing  dump 
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tanks.  No  bedding  was  used  in  any  of  the  cages.  The  diet, 
fed  ad  libitum ,  consisted  of  Certified  Purina  Rodent  Chow® 
Diet  5002  (Ralston  Purina  Company,  Checkerboard  Square,  St. 
Louis,  MO) ;  water  was  provided  by  continuous  drip  from  a 
central  line.  The  animal  room  temperature  was  maintained  in 
a  range  from  24.4°C  to  25.5°C  with  a  relative  humidity  range 
of  26%  to  42%  with  temporary  spikes  to  53%  during  room 
washing.  The  photoperiod  was  12  hours  of  light  per  day. 


METHODS 

Group  Assignment /Acclimation 

Study  rats  were  assigned  to  a  dose  group  of  7  males  and 
7  females  and  a  vehicle  control  group  of  5  males  and  5 
females  each.  The  animals  were  acclimated  for  7  days  before 
the  day  of  dosing.  During  this  period  they  were  observed 
daily  for  signs  of  illness. 

Dose  Levels 

Since  the  median  lethal  dose  (MLD)  of  the  major 
component  of  Ball  Powder®,  nitrocellulose,  is  greater  than 
5000  mg/kg  (2) ,  a  "limit  dose"  of  5000  mg/kg  was  selected  for 
evaluating  the  acute  oral  toxicity  of  Ball  Powder®. 

Compound  Preparation 

Ball  Powder®  was  ground  in  a  mortar  and  pestle  under 
liquid  nitrogen,  sieved  through  a  80-mesh  screen,  and  then 
suspended  in  the  vehicle  with  a  spatula.  The  carboxymethyl- 
cellulose  (CMC)  vehicle  had  been  prepared  by  mixing  1  g  of 
CMC  in  100  ml  of  sterile  water  using  a  Kinematica  model  CH- 
6010  homogenizer. 

Chemical  Analysis  of  Dosing  Suspension 

Since  Ball  Powder®  is  a  complex  mixture,  analysis  of  the 
dosing  solution  for  accuracy  and  stability  was  not 
technically  feasible.  To  ensure  the  accuracy  of  the 
administered  dose,  the  dosing  suspension  was  prepared 
immediately  before  dosing.  The  dosing  procedure  was 
completed  within  30  minutes. 
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Test  Procedures 

This  study  was  conducted  in  accordance  with  EPA 
guidelines  (3)  and  LAIR  SOP-OP-STX-36  (4) . 

The  volume  of  dosing  suspension  each  animal  received  was 
based  upon  the  desired  dose  level,  the  concentration  of  the 
compound  in  the  suspension,  and  the  weight  of  the  animal. 
Volumes  ranged  from  1.7  to  1.9  ml  in  the  males  and  from  1.5 
to  1 . 6  ml  in  the  females.  The  vehicle  control  group  was 
given  1.4  to  1.8  ml  (10  ml/kg)  of  the  1%  carboxymethyl- 
ceilulose  suspension.  Dosing  was  performed  using  the  oral 
gavage  method  without  sedating  the  animals  or  administering 
anesthesia.  Sterile  disposable  syringes  (Becton,  Dickenson  & 
Co,  Rutherford,  NJ)  fitted  with  16  gauge,  3-inch,  ball-tipped 
feeding  tubes  (Popper  &  Sons,  Inc.,  New  Hyde  Park,  NY)  were 
used  for  dosing.  The  test  compound  animals  were  dosed 
between  0929  and  0957  hours  on  14  March  1985.  The  vehicle 
control  animals  were  dosed  between  0801  and  0823  hours  on  15 
March  1985. 

Observations 

Observations  for  mortality  and  signs  of  acute  toxicity 
were  performed  daily  according  to  the  following  procedure: 

(a)  animals  were  observed  undisturbed  in  their  cages,  (b) 
animals  were  removed  from  their  cages  and  given  a  physical 
examination,  and  (c)  animals  were  observed  after  being 
returned  to  their  cages.  On  the  day  of  dosing,  the  animals 
were  checked  intermittently  throughout  the  day.  Recorded 
observations  were  performed  1,  2,  and  4  hours  after  dosing 
and  daily  for  the  remainder  of  the  2-week  test  period.  A 
second  "walk-through"  observation  was  performed  daily  and 
only  significant  observations  recorded.  Body  weights  were 
recorded  weekly  during  the  course  of  the  study. 

Necropsy 

All  animals  were  submitted  for  a  complete  gross  necropsy 
immediately  after  receiving  a  barbiturate  overdose. 

Duration  of  Study. 

Appendix  C  is  a  complete  historical  listing  of  study 
events . 

Chanoes/Deviat ions 

The  study  was  accomplished  according  to  the  protocol  and 
applicable  amendments  with  the  following  exceptions:  The 
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vehicle  control  group  was  dosed  on  15  March  1985,  since  they 
had  not  been  fasted  for  dosing  on  14  March  1985;  the  vehicle 
control  group  necropsy  date  was  correspondingly  delayed  one 
day  to  29  March  1985.  The  vehicle  control  group  was  fasted 
only  five  hours  before  necropsy  versus  16  hours  for  the  dosed 
group.  This  would  account  for  control  group's  apparent 
weight  gain  as  compared  to  the  dosed  animals.  The  water 
lixits  for  two  females  (85D00290,  85D00295)  in  the  vehicle 
control  group  did  not  function  properly  the  night  before 
dosing.  No  chemical  analysis  of  the  test  compound/dosing 
suspension  was  performed  because  of  the  chemical  complexity 
of  Ball  Powder®.  None  of  these  changes  was  thought  to  have 
an  effect  on  the  study. 

Storage  of  Raw  Data  and  Final  Report 

A  copy  of  the  final  report,  study  protocols,  raw  data, 
retired  SOPs  and  an  aliquot  of  the  test  compound  will  be 
retained  in  the  LAIR  Archives. 


RESULTS 

Mortality 

No  deaths  occurred  in  either  the  test  compound  or  the 
vehicle  control  groups. 

Clinical  Observations 

The  most  frequently  observed  categories  of  clinical 
signs  in  animals  administered  the  limit  dose  of  Ball  Powder® 
were  behavioral  disturbances  (4  of  14  animals  dosed) ,  and  a 
reddish  discharge  on  the  nose  (4  of  14) .  Behavioral  signs 
included  irritability  and  inactivity.  Signs  were  observed 
within  2  hours  of  dosing  and  had  resolved  by  72  hours.  All 
animals  survived  until  termination  of  the  study. 

Table  1  contains  a  summary  of  clinical  observations. 
Appendix  D  contains  individual  animal  histories. 

Weight  gains  of  survivors  were  not  affected  by  dosing. 
Table  2  presents  the  mean  body  weights  by  groups.  Appendix  E 
contains  individual  weight  tables. 

Gross -Pathology.  Findings 

No  lesions  were  found  at  necropsy  that  could  be 
attributed  to  the  test  compound  or  the  dosing  procedure.  The 
veterinary  pathologist's  report  appears  in  Appendix  F. 
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TABLE  1:  Incidence  Summary  for  Clinical  Observations 

in  Rats  Administered  Ball  Powder®  (Limit  Dose) 


Category 

Group 

1 

2 

Clinical 

Dose  (mg/kg) 

Vehicle 

5000  (limit) 

Signs 

(N=) 

5 

7 

Respiratory3 

MALES 

0 

1 

Behavorialb 

0 

3 

Hairc 

1 

0 

Hunched  Posture 

0 

1 

Generald 

1 

0 

Miscellaneous® 

1 

3 

Normal 

3 

3 

Behavorialb 

FEMALES 

1 

1 

Hairc 

1 

0 

Hunched  Posture 

0 

1 

Generald 

2 

0 

Miscellaneous® 

0 

1 

Ref lexf 

0 

1 

Normal 

2 

5 

aIncludes  increases  in  rate. 

^Includes  irritability,  inactivity,  and  hyperactivity. 
cIncludes  alopecia. 

^Includes  infection  of  the  ear  (male)  or  dehydration  (females) . 
eIncludes  reddish  discharge  from  the  nose. 
f Includes  changes  in  the  startle  reflex. 


Morgan  et  al . — 7 


TABLE  2:  Mean  Body  Weights  for  Rats  Administered 

Ball  Powder® 


Group 

Receipt 

Dosing  Day 

Day  7* 

Day  14t 

MALES 

5000 

mg/kg 

143.4 
±2.1  (7) 

175.4 
±3.5  (7) 

251.7 
±5.5  (7) 

269.1 
±6.5  (7) 

Vehicle 

Control 

140.2 
±3.0  (5) 

171.0 

±4.0(5) 

242.2 
±3.6  (5) 

290.4 
±4.0  (5) 

FEMALES 

5000 

mg/kg 

153.1 

±1.6(7) 

156.6 
±1.2  (7) 

198.6 
±1.2  (7) 

203.7 
±2.5  (7) 

Vehicle 

Control 

144.6 
±2.0  (5) 

144.8 
±3.1  (5) 

185.4 

±4.6(5) 

203.2 
±7. 9(5) 

*Day  6  for  vehicle  controls. 


tThe  compound  dosed  groups  were  fasted  16  hours.  The  vehicle 
control  groups  were  fasted  5  hours. 
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DISCUSSION 

The  median  lethal  dose  (MLD)  for  Ball  Powder®  is  greater 
than  5000  mg/kg  in  male  and  female  Sprague-Dawley  rats.  This 
places  ballpowder  in  the  "practically  nontoxic"  class  (5) . 
Clinical  signs  observed  following  Ball  Powder®  administration 
included  behavioral  signs  (inactivity,  irritability)  and  a 
reddish  discharge  from  the  nose.  These  signs  are  non¬ 
specific  and  could  not  be  attributed  to  an  effect  on  a 
specific  organ  system.  The  lack  of  a  toxic  response  to  Ball 
Powder®  was  surprising  because  even  though  Ball  Powder® 
contains  83%  nitrocellulose  by  weight,  which  is  essentially 
nontoxic  (2),  it  does  contain  10.2%  nitroglycerin. 
Nitroglycerin  has  appreciable  toxicity--an  oral  MLD  in  rats 
of  525  mg/kg  (6) .  Since  the  calculated  amount  of 
nitroglycerin  administered  as  Ball  Powder®  to  the  animals  in 
this  study  was  510  mg/kg,  one  would  expect  the  animals  to 
exhibit  appreciable  nitroglycerin-related  toxicity.  The  fact 
that  this  was  not  observed  suggests  that  the  nitroglycerin  is 
complexed  in  the  Ball  Powder®  formulation  in  such  a  way  that 
it  is  no  longer  toxic. 


CONCLUSION 

Ball  Powder®  is  a  practically  nontoxic  compound  since  it 
produced  no  significant  observable  effects  or  deaths  at  the 
"limit  dose"  of  5000  mg/kg  in  male  and  female  Sprague-Dawley 
rats . 
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Appendix  A:  CHEMICAL  DATA 

PROPELLANT  DESCRIPTION  SHEET 


Badger  Army  Ammunition  Plant 
Baraboo,  Wisconsin  53913 


REPORTS  CONTROL  SYMBOL 

EXEMPT  -  PARA  7-2o 

_ AR  335-1  5 _ 

Id  ate  " 


10  August  1984 


da  lot  number  50/50  blend  of  lots 
BAJ-47670  and  BAJ.-47571 _ 

MFG  AT 

Badger  Army  Ammunition  Plant 

contract  number 

DAAA09-73-C-0004 


ACCEPTEO  blend  numbers 
;llulose  (NO)  extracted 
Base  Propellant. 


NC  complied  with  MIL-N-2A4A  I  i 

■  :  :  :  MANUFACTURE  OF  PROPELLANT  ■  .- 

_ POUNDS  SOLVENT  PER  POUNO  NC/ORY  WEIGHT  INGREDIENTS  CONSISTING  OF _ PC 

PER  100  POUNDS  SOLVENT.  PERCENTAGE  REMIX  TO  WHOLE _ 

TEMPERATURE  "  “ 

“ — I - ™ -  PROCESS-SOLVENT  RECOVERY  AND  DRYING 


COMPOSITION  NUMBER 

_ WC  844  for  Cartridge  5.56  mm,  BALL,  M 1 93 _ 

PACKED  AMOUNT  LB 

specification  NUMBER  MIL-P-3984E  w/Amendment  4  and 

_ Drawing  No.  C105427A3  Rev.  C  ] 

NITROCELLULOSE  : ^  -  - >as-  •  -  -  1 


Iexplosion 


j  NITROGEN  CONTENT  j 

Kl  ST  ARCH  (65. 5*0 

{max 

*  1 

MIN 

Imin 

7. 

MIN 

AVG 

7. 

MIN 

pounds  alcohol  and  . 


_ TIME _ 

DAYS HOURS 


PROPELLANT  COMPOSITION 
_ CONSTITUENT _ 

Nitroglycerin _ 

Dinitrotoluene _ 

Diphenvlamine _ 

Dibutvlphthalate _ 

Nitrocellulose _ 

Total  Volatiles _ 

Moisture  and  Volatiles 

Residual  Solvent _ 

Calcium  Carbonate _ 


TESTS  OF  FINISHED  PROPELLANT 


STABILITY  AND  PHYSICAL  TESTS 


r.  FORMULA  7.  TOLERANCE  S  MEASURED _ 

~  10.235~HEAT  TEST  12Q0 

_ P-6.85  No  Explosion  (HRS 

_ 1.105  FORM  OP  PROPELLANT 

_ 5.255  DustftForpign  Mat 

_ 83 ■ 23 _ Graphite _ 

_ 1.045  Gray.  Density 

_ 0-895  Nitrogen  _ 

_ 0*49 _ 

_ 0*09 _ 


1.008 

13.075 


CLOSED  BOMB 

PROPELLANT  DIMENSIONS  (INCHES) 

»t**l  »N  “ 

O*  M(il.  O'-fMl'OMl 

LOT  NUMBER 

TEMP  *F 

■  CLATlVf 
OUiC*N(St 

>0*C( 

SPEC 

DIE 

FINISHEO 

SPEC  ACTUAL 

TEST 

LENGTH  (L) 

stanoard 

100.00T. 

1 00.00% 

DIAMETER  (0) 

PERF  DIA  (d) 

_ 

PACKED 

REMARKS 

SAMPLED 

WEB  DIFFERENCE 

TEST  FINISHED 

WEB  AVERAGE 

OFFEREO 

L:D 

DESCRIPTION 

Otd 

FORWARDED 

TYPE  OF  PACKING  CONTAINER 
REMARKS 

‘Tested  29  February  1984. 

SIGNATURE  OF  CONTRACTOR'S  REPRESENTATIVE 


SIGNATURE  OF  GOVERNMENT  QUALITY  ASSURANCE 
REPRESENTATIVE 
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Appendix  B:  ANIMAL  DATA 


Species:  Rattus  norvegicus 

Strain:  Sprague-Dawley 

Source:  Bantin  &  Kingman  Fremont,  CA 

Sex:  Male  and  female. 

Dates  of  birth:  Male:  28  January  1985 

Female:  23  January  1985 

Animals  in  each  group:  Test:  7  males  and  7  females 

Control:  5  males  and  5  females 

Condition  of  animals  at  start  of  study:  Normal 

Body  weight  range  at  dosing:  143-191  g 

Identification  procedures:  Ear  tagging  procedure  (SOP  0P- 

ARG-1) ,  tag  numbers  between 
85D0014 1  to  85D00152  and 
85D00288  to  85D00299,  85D00158, 
85D00212,  85D00223,  and 
85D00240  inclusive. 

Pretest  conditioning:  Quarantine/acclimation  7  March  - 

14  March  1985 

Justification:  The  laboratory  rat  has  proven  to  be  a 

sensitive  and  reliable  system  for  lethal  dose 
determination . 
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Appendix  C : 

Date 

7  Mar  85 

8  Mar  85 

8-13  Mar  85 

13  Mar  85 

14  Mar  85 

15  Mar  85 

15-29  Mar  85 

21  Mar  85 
25  Mar  85 

28  Mar  85 

29  Mar  85 


HISTORICAL  LISTING  OF  STUDY  EVENTS 


Event 

Received  80  male  and  79  female 
Sprague-Dawley  rats.  Rats 
were  checked  for  physical 
condition,  sexed,  and 
individually  caged.  Males 
were  weighed  and  ear-tagged. 

Females  were  weighed  and  ear- 
tagged. 

Animals  were  observed  daily. 

Rats  were  weighed  and  four 
•2  male  and  2  female)  were 
submitted  for  necropsy 
quality  control.  Food  was 
removed  from  the  14  test  animals. 

Test  compound  animals  were  weighed, 
dosed,  and  observed  at  1,  2, 
and  4  hours  after  dosing. 

Food  was  removed  from  the 
vehicle  control  animals. 

Vehicle  control  animals  were 
weighed,  dosed,  and  observed 
at  1,  2,  and  4  hours  after  dosing. 

All  animals  were  observed 
daily  in  a.m.  and  p.m. 

All  animals  weighed. 

Transferred  120  animals  to  GLP 
Study  #84011  and  11  animals  to 
Non-GLP  Study  #74025. 

Test  compound  animals  were 
weighed,  sacrificed,  and 
submitted  for  necropsy. 

Vehicle  control  animals  were 
weighed,  sacrificed,  and 
submitted  for  necropsy. 
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Appendix  D:  INDIVIDUAL  ANIMAL  HISTORIES 

5000  mg/kg  Ball  Powder® 


Animal 

Number 

Clinical  Signs 

Dates  Observed 
(1985) 

Severity 

MALES 

84D00141 

Irritable 

Incr.  Respiration  Rate 

Mar.  14,16 

Mar.  14 

Slight 

Slight 

84D00142 

Normal 

N/A 

N/A 

84D00143 

Discharge,  Nose 

,  Red 

Mar.  14 

Slight 

84D00144 

Hunched  Posture 
Inactive 
Discharge,  Nose 

,  Red 

Mar.  14 

Mar.  14,15 

Mar.  14 

Slight 

Slight 

Slight 

84D00145 

Normal 

N/A 

N/A 

84D00147 

Discharge,  Nose 
Inactive 

,  Red 

Mar.  14 

Mar.  15 

Slight 

Slight 

84D0014  8 

Normal 

FEMALES 

N/A 

N/A 

84D00292 

Normal 

N/A 

N/A 

84D00293 

Normal 

N/A 

N/A 

84D00294 

Normal 

N/A 

N/A 

84D00296 

Normal 

N/A 

N/A 

84D00297 

Normal 

N/A 

N/A 

84D00298 

Irritable 
Discharge,  Nose 
Hunched  Posture 

,  Red 

Mar.  14 

Mar.  14 

Mar.  14 

Slight 

Slight 

Slight 

84D00299 

Incr.  Startle  Reflex 

Mar.  14 

Slight 
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Appendix  D  (cont.) :  INDIVIDUAL  ANIMAL  HISTORIES 

Vehicle  Control 


Animal 

Number 

Clinical  Signs  Dates  Observed 

(1984) 

Severity 

MALES 

84D00146 

Infection,  Right  Ear 

Mar . 

16 

Slight 

84D00149 

Normal 

N/A 

N/A 

84D00150 

Normal 

N/A 

N/A 

84D00151 

Normal 

N/A 

N/A 

84D00152 

Alopecia,  Right  Ribs 
Discharge,  Nose,  Red 

Mar . 
Mar . 

15-29 

15 

Present 

Slight 

FEMALES 

84D00288 

Alopecia,  Abdomen 

Hyperact ive 

Mar . 
Mar . 

15-29 

15,  16 

Present 

Slight 

84D00289 

Normal 

N/A 

N/A 

84D00290 

Dehydration 

Mar . 

15 

Present 

84D00291 

Normal 

N/A 

N/A 

84D00295 

Dehydration 

Mar . 

15 

Present 
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Appendix  E:  INDIVIDUAL  BODY  WEIGHTS  (grams) 

5000  mg/kg 


Animal  Number 

At 

Receipt 

(g) 

At 

Dosing 

(g) 

Day  7 

(g) 

Termination 
Day  14 

(g) 

MALES 

85D00141 

138 

167 

244 

260 

85D00142 

140 

175 

257 

273 

85D00143 

139 

167 

246 

262 

85D00144 

149 

178 

253 

270 

85D00145 

148 

183 

264 

286 

85D00147 

151 

191 

271 

292 

85D00148 

139 

167 

227 

241 

Mean 

143.4 

175.4 

251.7 

269.1 

Standard  Deviation 

5.6 

9.3 

14.5 

17.1 

Standard  Error  of 

the  Mean 

2.1 

3.5 

5.5 

6.5 

FEMALES 

85D00292 

156 

156 

199 

205 

85D00293 

150 

159 

204 

213 

85D002  94 

156 

161 

205 

209 

85D00296 

149 

155 

203 

201 

85D00297 

152 

151 

190 

199 

85D00298 

149 

157 

200 

206 

85D00299 

160 

157 

189 

193 

Mean 

153.1 

156.6 

198.6 

203.7 

Standard  Deviation 

4.3 

3.2 

6 . 6 

6.7 

Standard  Error  of 
the  Mean 

1.6 

1.2 

2.5 

2.5 
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Appendix  E  (cont.):  INDIVIDUAL  BODY  WEIGHTS  (grams) 


Vehicle  Control 


Animal  Number 

At 

Receipt 

(g) 

At 

Dosing 

(g) 

Day  7 

(g) 

Termination 
Day  14 

(g) 

MALES 

85D00146 

144 

169 

237 

285 

85D00149 

135 

156 

231 

278 

85D00150 

150 

178 

251 

295 

85D00151 

138 

176 

247 

301 

85D00152 

134 

176 

245 

293 

Mean 

140.2 

171.0 

242.2 

290.4 

Standard  Deviation 

6.7 

9.1 

8.1 

9.0 

Standard  Error  of 

the  Mean 

3.0 

4.0 

3.6 

4.0 

FEMALES 

85D00288 

149 

155 

202 

228 

85D00289 

149 

147 

184 

183 

85D00290 

140 

143 

181 

204 

85D00291 

145 

143 

174 

190 

85D00295 

140 

136 

186 

211 

Mean 

144.6 

144.8 

185.4 

203.2 

Standard  Deviation 

4.5 

6.9 

10.3 

17.7 

Standard  Error  of 

the  Mean 

2.0 

3.1 

4.6 

7 . 9 
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Appendix  F:  PATHOLOGY  REPORT 


LAIR  Gross  Pathology  Report 
GLP  Study  84034 


Study:  GLP  #84034,  "Toxicology  Services  Group 
Test:  Oral  LD_g  (Limit  Test)  Ballpcwder. 

Investigator:  CPT  Morgan 

Test  Substance:  Ballpcwder  (Olin  W3844  double-based  spheroidal  propellant). 

History:  Twelve  male  Sprage-Dawley  rats  were  divided  into  2  groups  of  five 
and  seven.  Five  were  given  dose  vehicle  and  7  were  given  5000  mg  of 
Ballpcwder/ kg  EV7  by  oral  gavage. 

Twelve  female  Sprague-Dawley  rats  were  divided  into  2  groups  of  five  and 
seven.  Five  were  give  dose  vehicle  and  seven  were  given  5000  mg  of 
Rallpowder/kg  BW  by  oral  gavage. 

The  study  was  conducted  in  accordance  with  SOP-OP-STX-36  (15  June  84).  The 
dose  vehicle  was  carboxmethylcellulose  (sodium  salt).  There  were  no 
spontaneous  deaths  during  the  study. 

Necropsy  findings:  The  individual  animal  necropsy  findings  are  summarized 
below: 

Findings: 


flALE  -  VEHICLE  CONTROL 


LAIR  ACC# 

ID# 

GROSS  FINDINGS 

37123 

85D00146 

Nbt  Remarkable  (NR)  Ear  tag  missing 

37124 

85D0GI49 

NR  Ear  tag  missing 

37125 

85DG0150 

NR  Ear  tag  missing 

37126 

85D00151 

NR 

37127 

85D00152 

NR 

MALE  -  5000  mg/kg 

LAIR  ACC#  ID#  GROSS  FINDINGS 


37103 

85D00141 

NR  Ear  tag  missing 

37104 

85C00142 

Right  kidney  -  Hydronepihos is ,  mild 

37105 

85D00143 

NR  Ear  tag  missing 

37106 

85D00144 

NR  Ear  tag  missing 

37107 

85D00145 

Right  kidney  -  Hydronepihosis ,  moderate 

37108 

85D00147 

NR 

37109 

85D00148 

NR 
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Appendix  F  (cont.) :  PATHOLOGY  REPORT 


Pathology  Report 
GLP  Study  84034 

FEMALE  -  VEHICLE  CONTROL 


LAIR  ACC# 

ID# 

GROSS  FINDINGS 

37128 

85D00288 

MR 

37129 

85DG0289 

NR  Ear  tag  missing 

37130 

85D00290 

Right  kidney  -  Hydronephosis 

37131 

85D00291 

NR 

37132 

85D00295 

NR 

FEMALE  -  5000  mg/kg 

LAIR  ACC# 

ID# 

GROSS  FINDINGS 

37110 

85D00292 

NR 

37111 

85D00293 

NR 

37112 

85D00294 

NR  Ear  tag  missing 

37113 

85D00296 

NR  Ear  tag  missing 

37114 

85D00297 

NR  Ear  tag  missing 

37115 

85D00298 

NR 

37116 

85D00299 

NR 

All  gross  findings  are  interpreted  as  unrelated  to  the  treatment. 

Surrmary:  Ballpcwder  given  orally  at  5000  mg/kg  BW  to  male  and  female 
Sprage-Dawley  rats  is  not  lethal  and  did  not  result  in  grossly  evident 
lesions  over  a  two  week  period. 


ROBERT  L.  MORRISSEY,  TA/M  LANCE  0.  DOLLINI,  DVM 

LTC,  VC  L7C,  VC 

USAR  Chief,  Pathology  Services  Group 


30  July  1985 
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